Climate simulations for the Last Glacial Maximum using general circulation models typically show a glacial anticyclone that produced an easterly wind anomaly south of the North American ice sheets. Evidence of this phenomenon has not been found in eolian sedimentary deposits that record surface wind patterns. Luminescence ages of loess and accompanying paleoecologic records from opal phytoliths and paleosol units across the Columbia Plateau, Washington State, United States, document a decrease, up to fivefold, in regional dust production and accumulation from 35 ka to 15 ka. This interval corresponds to simulations indicating that a glacial anticyclone weakened prevailing southsouthwesterly winds that have shaped the eolian landscape of the Columbia Plateau since at least 75 ka. At the same time that the glacial anticyclone suppressed dust production and accumulation, enhanced cold and dry conditions resulted in soil formation dominated by intense bioturbation in periglacial steppe accompanied by shallow calcium carbonate precipitation. This is the first evidence from eolian deposits in North America verifying that the glacial anticyclone altered surface wind patterns and affected eolian systems during the Last Glacial Maximum.
INTRODUCTION
Simulations of the Last Glacial Maximum (LGM, 21 ka) in North America using general circulation models (GCMs) suggest that the Laurentide Ice Sheet had major effects on atmospheric circulation patterns (Kutzbach and Wright, 1985; COHMAP Members, 1988; Hostetler and Bartlein, 1999; Bartlein et al., 1998) . These simulations show that the ice sheet caused a shift in the jet stream to the south, resulting in moist conditions in the *E-mail: sweeney@wsunix.wsu.edu.
southwestern United States (Bartlein et al., 1998) and a decrease in winter precipitation for the Pacific Northwest (Whitlock et al., 2001) . A glacial anticyclone, produced by high atmospheric pressure over the ice sheet, generated an easterly surface wind anomaly just to the south of the ice sheet (Kutzbach and Wright, 1985; COHMAP Members, 1988; Hostetler and Bartlein, 1999; Bartlein et al., 1998) (Fig. 1) . Some GCMs show a persistent easterly flow south of the ice sheet (Kutzbach and Wright, 1985; COHMAP Members, 1988) , but more recent simulations show easterly flow as less pronounced and more seasonally variable, with westerly flow returning in winter months (Bartlein et al., 1998; Whitlock et al., 2001) (Fig. 1) . Although eolian sand dunes and loess should record major changes in wind patterns, evidence of the glacial anticyclone has been lacking from field studies of eolian deposits. For example, in the Great Plains region of the United States, eolian sand dunes and loess reflect northwesterly flow during the LGM (Muhs and Bettis, 2000; Krieg et al., 2001 ). The conclusion in the Great Plains was that the anticyclone, if it did exist, did not disrupt the normal wind patterns long enough or frequently enough to leave a record in the eolian sediments (Muhs and Bettis, 2000) . Stabilized late-glacial dunes in Saskatchewan that formed between 10,000 and 8800 yr B.P. record anticyclonic winds from a shrunken Laurentide Ice Sheet prior to the onset of modern wind patterns (David, 1981) , confirming that ice sheets affected local wind regimes during the beginning of the Holocene.
The eolian system on the Columbia Plateau (Fig. 2) is composed of sand dunes and loess derived from deflation of sand-and silt-rich glacial outburst-flood sediment contained in upwind sedimentary basins (Busacca and McDonald, 1994) . Catastrophic flooding was the result of ice-dam failure that drained glacial Lake Missoula repeatedly between ca. 18,000 and 15,000 cal. yr B.P. (Waitt, 1985) .
